Hydrophobic amino acids in the retinal-binding pocket of bacteriorhodopsin.
The hydrophobic amino acids Met-20, Val-49, Ala-53, Met-118, Gly-122, and Met-145 are believed to be among the amino acids that form the retinal-binding pocket in bacteriorhodopsin. We have now replaced the above amino acids, one at a time, and report on the effects of these replacements (M20A/E, V49A/L, A53G, M118A/E, G122C, and M145A/E) on the properties of bacteriorhodopsin. With the exception of Met-20, replacements at all of the other positions resulted in (i) altered rates of in vitro chromophore formation that ranged from 20-fold faster to 45-fold slower than wild-type bacteriorhodopsin, (ii) blue shifts in the visible spectra of up to 80 nm, and (iii) caused changes in the retinal isomer compositions of the mutant chromophores. Specific effects were also observed in the photocycles of the Met-118, Met-145, and Val-49 mutants, suggesting that these 3 amino acids have important roles in light transduction by bacteriorhodopsin. These results are discussed together with previous studies on the effects of amino acid replacements in the retinal-binding pocket of bacteriorhodopsin.